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New strengthening mechanism of steels by high-energy dislocations
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It has been recognized that plastic deformation of alpha-iron based
materials such as ferritic steels is governed by dislocations with the Burgers vector of 1/2<111>.
In contrast, “ high-energy” <100> dislocations have been ignored because of their instability.
However, it is expected that alpha-iron based materials can be strengthened by replacement of major
dislocations with <100> dislocations.

In the present study, we have clarified various properties of “ high-energy <100> dislocations” in
alpha-iron, using transmission electron microscopy.
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